
DEQ 
VIRGINIA DEPARTMENT OF 
ENVIRONMENTAL QUALITY 

Solid Waste Disposal Facility 
Cost Estimate Form 

Facility Name: CEC Ash Landfill Permit No. SWP 440 

Address: 2701 Vepco Street 
City: Chesapeake State: VA Zip: 23323 

FA Holder: Dominion Resources Services, Inc. 

Estimate Prepared By: Colder Associates Inc. 

Indicate the plan versions for which this cost estimate was prepared, identifying the following information for each plan: 

Closure Plan Post-Closure Care Plan 

Title: 

Plan Date: 

CEC Ash Landfill Closure Plan Title: 

May 2014 Approved: Plan Date: 

CEC Ash Landfill and Bottom Ash Pond Post-
Closure Care Plan 

May 2016 Approved: 

Consultant: Colder Associates Inc. Consultant: Colder Associates Inc. 

Corrective Action Plan Corrective Action Monitoring Plan 

Title: 

Plan Date: 

n/a Title: 
Approved: Plan Date: 

n/a 

Approved: 

Consultant: Consultant: 

Cost Estimate Summary 
Total Closure Cost: 

Total Post-Closure Cost: 

Total Corrective Action Cost: 

$5,107,893 
$2,413,485 

$974,000 

TOTAL: $8,495,378 

References 
Please indicate references used to develop this cost estimate: Closure Construction bids for Dominion's ash landfill 2008 

closure construction in Clover, VA and other recent landfill construction projects in the consultant's area. 

Certification by Preparer: 
This is to certify that the cost estimates pertaining to the engineering features and monitoring requirements of this solid 
waste management facility have been prepared by me and are representative of the design specified in the facility's 
approved Closure, Post-Closure and Corrective Action Plans. The estimate is based on the cost of hiring a third party and 
does not incorporate any salvage value that may be realized by the sale of wastes, facility structures, or equipment, land 
or other facility assets at the time of partial or final closure. In my professional judgment, the cost estimates are a true, 
correct, and complete representation of the financial liabilities for closure, post-closure care, and corrective action of 
the facility and comply with the requirements of 9 VAC 20-70 and all other DEQ rules and statutes of the Commonwealth 
of Virginia. 

Name: 

Title: 

Daniel McGrath, P.E. 

Associate and Senior Consultant 

Signature: 

Date: 

Acknowledgement by Owner/Operator: 

JJjjr-
Title: 

(^UWUL A - i L r A ^ 

K k r e ^ ^ ^ ^ r n < v \ S ^ 4 ^ C ^ < y J X 

Signature: 

,\*Date: s-//o7/ £r 

' 

brm CE SWDF V. July 5,2012 



Chesapeake Energy Center Ash Landfill and Bottom Ash Pond 
Summary of Closure and Post-Closure Care Costs 

Facility Landfill BAPond Total 
Area, Acres 23 4.2 27.2 
Closure Cost $ 4,364,280 $ 743,613 $ 5,107.893 
Post-Closure Care Cost $ 2,170,003 $ 243,482 $ -2,413,485 

Last Revised: May 2016 



CEC Ash Landfill, Permit No. 440 
Chesapeake, VA 

Worksheet CEW-01: FORMAT FOR THE ESTIMATION OF CLOSURE COSTS 

'FILL IN THE BOXES. THE REST WILL BE CALCULATED FOR YOU* 

Soil Cap Components 
I." Slope* Fill " 

a. Area to be capped 
b. Depth of soil needed for slope and fill 
c. Quantity of soil needed 
d. Percentage of soil from off-site 
e. Purchace unit cost for off-site material 
f. Percentage of soil from on-site 
g. Excavation unit cost (on-site material) 
h. Total soil unit cost 
i. Hauling, Placement and Spreading unit cost 
j . Compaction unit cost 

k. Total soil unit cost 
I. Soil subtotal 
m. Percent compaction 

Total Slope & Fill Cost 

.23Hacres 
6 inches 

|| $5.00l/vd3 

1096] 

Calculation or Conversion 
x4,840yd2/ac 

x lyd/36in 
axb 

(1-d) 

(d:xe) + {f,xg) 

h + i + j 
kxb 

I x t l + m) 

111,320 yd2 
0.17 yd 

18,553 yd3 

100% 
0 

$5.00 /yd3 
0 

$8.62 /yd3 
$159,930 

$175,923 

I I . Infiltration Layer Soil 
Infiltration Soil Cost 

a. Area to be capped 
b. Deptfrof infiltration soil needed 
c. Quantity of infiltration soil needed 
d. Percentage of soil from off-site 
e. Purchace unit cost for off-site material 
f. Percentage of soil from on-site 
g. Excavation unit cost {on-site material) 
h. Total infiltration soil unit cost 
i. Hauling, Placement and Spredding unit cost 
j . Compaction unit cost 
k. Total infiltration soil unit cost 
I. infiltration soil subtotal 
m. Percent compaction 
n. Subtotal Infiltration Soil Cast 

Sufi Admixture Cost 
o. Area to be capped 

p. Soil admixture unit cost 

q. Subtotal admixture.cost 

acres 
0| inches 

$lB.00|l/yd3 

^WM/Y<8 

.10' i 

$2^5 /yd2 

x4,84pyd2/ac 
x lyd/36in 

axb 

d - d ) 

tdxe) + (fxg} 

h + l+ j 
kxb 

I x (1 + m) 

x4,840yd2/ac 

axb 

111,320 yd2 
0.00 yd 

0 yd3 

0% 

$18.00 /yd3 

$21.62 /yd3 
$0 

$0 

Oyd2 

$0 

Soil Testing 
r. Area to be capped 
s. Testing unit cost 

t. Subtotal soil testing cost axb SO 

Toted Infiltration SoM Cost (soil, admixtures, and testing! n + q +1 $0 

I 4 
I $0.OO)[/aae 

Zgacres 

Golder Associates Inc. 
Page 2 of 19 

130-0193 



CEC Ash Landfill, Permit No. 440 
Chesapeake, VA 

I I I . Erosion Control / Protective Cover Soil 
a. Area to be capped 
b. Depth of. sail needed 
c. Quantity of soil needed 
d. Percentage of soil from off-site 
e. Purchace unit cost for off-site material 
f. Percentage of soil from on-stte 
g. Excavation unit cost (on-site material) 
h. Total erosion/protective soil unit cost 
i. Hauling, Placement and Spreading unit cost 
j . Compaction unit cost 
k. Total soil unit cost 
I. £roslori/Protective soil subtotal 
m. Percent compaction 

Total Erosion Control/Protective Cover Soil Cost 

IV. Vegetative support soil (Topsoil) 
Area to be capped 
Depth of topsoil needed 
Quantity of topsoil needed 
Percentage ofaopsoll from off-site 
Purchace unit cost for off-site material 
Percentage of tppsoil from on-site 
Excavation unit cost (on-site material) 
Total topsoil unit cost 
Hauling, Placement and Spredding unit cost 
Total soil unit cost 
Total TopsoU Cost 

V. Vegetative Cover 
a. Area to be vegetated 
b. Vegetative cover (seeding) unit cost 
c Erosion control matting unit cost 

Total Vegetative Cover Cost 

Geosynthetic Barrier & Infiltration Layers 

HBacres 
^Hinches 

100% 
$15.00 fyd3 

II SCTll/ycB 

HM 
355 

yd3 
yd3 

23j acres 
inches 

xxM 
$15.00|1/Yd3 

I .$O.0Q||/vd3 

|| $3-00|l/yd3 

28 
$3,100 /acre 
$8,800] /acre 

x4,840vd2/ac 
x lvd/36in 

axb 

(1-d) 

(dxe) + (fxg) 

h + i+ j 
kxb 

Ix(1 + m) 

x4,840yd2/ac 
x lyd/36in 

axb 

(1-d) 

(dxe, + (fxg) 

h + l 
c x j 

111*320. ytU 
0.50 yd 

55,660 yd3 

OK 

515.00 /yd3 

$18.62 /yd3 
$1,036,389 

$1,140,028 

Ill i320yd2 
0.17 yd 

18,553 yd3 

0% 

$15.00 /yd3 

$18.00/yd3, 
$333,960 

ax(b + c) $333^00.00 

Soil Cap Component Subtotal ( I + 11 + 111 + IV + V): $1,983,111 

VI. Flexible Membrane Liner 
a. Quantity of FML needed 
b. Purchase unit cost 
c. Installation unit cost 
d. Total FML unit cost 

Total FML cost 

VII. Geosynthetic Clay Liner 
a. Quantity of GCL needed 
b. Purchase unit cost 
c. Installation unit cost 
d. Total GCL unit cost 

Total GCL Cost 

23 acres 
"SOJO {H2 

fftl 

C acres 
So,oc ffa 
?OS)C fft2 

Calculation or Conversion 
x43,560ft2/ac 

;b+:c 
axd 

x43,560ft2/ac 

b + c 
axd 

1,001,880 ft2 

$0.48 
$480,902 

0 * 2 

$0.00 /ft2 

$b 

Geosynthetic Layers Subtotal (VI + VII): $480,902 

Golder Associates Inc. 
Page 3, of 19 

130-0193 



CEC Ash Landfill, Permit No. 440 
Chesapeake, VA 

Drainage Components 
VIII. Sand or Gravel Drainage 

a. Area to be capped 
b. Depth of sand or gravel needed 
c. Quantity of drainage material needed 
& Percentage of media from off-site 
e. Purchace unit cost for off-site material 
f. Percentage of material from on-site 
g. Excavation unit cost (on-site material) 
h. Total drainage material unit cost 
i. Hauling, Placement and Spreddlng unit cost 
j . Compaction unit cost 
k. Total drainage material unit cost 
I. Drainage material subtotal 
m. Percent compaction 

Total drainage material tost 

IX. Geotextile 
a. Quantity of geotextlle needed 
b. Purchase unit cost 
c. Installation unit cost 
d. Total geotextlle unit cost 

Total Geotextlle Cost 

X. Geonet Composite 
a. Quantity of geonet composite needed 
b. Purchase unit cost 

c. installation unit cost 
d. Total geonet composite unit cost 

Total Geonet Composite Cost 

XI. Drainage Tile 
a. Length of drainage tile needed 
b. Purchase unit cost 
c. Trenching and backfilling cost 
d. Total drainage tile unit cost 

Total Drainage file Cost 

23pcres 
0Inches 

$16.49H/yd3 

$0.00|l/yd3 

$1.65 
$0-82|[/yd3 

'SI 

"$"5Il fft2 
"$O05 fft2 

23 
$0:45 
$0.12 /ft2 

acres 
/A2 

Calculation or Conversion 
x4,840yd2/ac 

x lyd/36in 
axb 

(1-d) 

(d:xe) + (fxg) 

h + i+ j 
kxb 

l x ( l + m) 

x43,S60ft2/ac 

b + c 
axd 

x43,560ft2/ac 

b+c 
axd 

b + c 
axd 

111,320 yd2 
0.00 yd 

0 yd3 

0% 

$16.49 /vd3 

$18:96 /yd3 
$0.00 

$0 

43,560 ft2 

$0.16 /ft2 
$7fi81 

1AQ1JB8B ft2 

$0.57 /ft2-
$571,072 

$115.00 /ft2 
$437,000 

Golder Associates Inc. 
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CEC Ash Landfill, Permit No. 440 
Chesapeake, VA 

XII. Drainage Channels (Stormwater Control) 
Drainage benches and berms 

a. Length of drainage bench needed 
b. Drainage bench unit cost 
c Subtotal drainage bench cost 
d. Length of 24" drainage pipe needed 
e. Drainage swale/berm unit cost 
f. Subtotal drainage swale/berm cost 

Rip Rap 

g. Quantity of Rip Rap needed 
h. Rip rap unit cost 
I. Total rip tap. cost 

Gabion Baskets 
j . Quantity of gabian baskets needed 
k. Gabian basket unit cost 
I. Subtotal gabian basket cost 

Total Stormier Control 

Landfill Gas and Groundwater Features 

Amp I L F 

73 

MM 
LF 

$35JCWvd2 

S2S 
d3 
'yd3 

axb 

dxe 

gxh 

j x k 

c + f + i + l 

$32,625 

$40,150 

$7,000 

SO 

$79,775 

Drainage Component Subtotal (VIII + IX + X + XI+ XII): $1,094,928 

XIII. Landfill Gas Monitoring & Control Components 
landfill Perimeter System 

a. Number of probes to be installed 
b. LFG probe unit cost 
c. Subtotal LFG probe cost 

probes IP« 
g/P' $l,099|l/probe 

Calculation 

axb $0 

Landfill Control Systems 

4. Area to be closed 
e. Average number of vents per acre 
f. LFG vent unit cost 
g. Subtotal LFG vent cost 
h. Length of header pipe needed 
i. Header pipe unit cost 
j . Header pipe installation cost 
k. Subtotal LFG active vent hook-up 

Total Landfill Gas Management Cost 

XIV. Groundwater Monitoring Components 
a. Hydrbgeblogic study cost 
b. Number of wells to be installed 
c GW Monitoring Well unit cost 
4. Number of wells > 50 ft length 

e. Additional well length oyer 50 ft 
f. Unit cost for additional well length 

Total Groundwater Monitoring Well Cost 

$3,518 /vent 

28 acres 
" "0 rents/acre 

"$T79 

"$T5S 

Lf 
flF 
/LF 

d x e x f 

hx(i + j) 

c + g + k 

So 

$0 

$0 

"a lllwells 
/well 

Ojlwells 
LF/well 1 

a + (b x c) + (d x e x f) $1,270 (Extend wells CEi 

Landfill Gas & Groundwater Features Subtotal (XIII + XIV): $1,270 

Golder Associates Inc. 
Page 5 of 19 
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CEC Ash Landfill, Permit No. 440 
Chesapeake, VA 

Miscellaneous 
XV. Removal and Disposal of Stockpiled Material 

a. Quantity of stockpiled materials 
b. Loading and Hauling unit cost 
c. Disposal unit cost 

d. Total Removal/Disposal Cost 

. _S1.G8 
$25.40 

Calculation 
id3 
fyd3 
/Vd3 

ax (b + c) SO 

XVI. Erosion/Sediment Control 
a. Quantity of silt fence needed 5,000 \f 
b. Silt Fence unit cost .,$336 w 

Total SIH Fence Cost axb $17,780 

XVII. Landfill Access Road 
a. Size of LF access road | 1,400 /d2 

b. Depth of gravel needed 1 G Inches x lyd/36in 0.2 yd 

c. Depth of asphalt needed 1 " -c inches x lyd/36in 0.0 yd 

d. Total material needed ax (b + c) 233 yd3 

e. Road material unit cost .$28.96 krd3 
f. Placement/Spreading unit cost $3.56||/yd3 

Total access road cost cx{d + e) $7£86 

XVIII. Site Security 
Fencing 

a. Length of fencing needed 
b. Fence unit cost 
c. Subtotal fencing cost 

Gate or Barrier 

d. Number of gates required 
e. Gate unit cost 
f . Subtotal gate cost 

Closed Sign 
g. Number of signs required 
h. Sign unit cost 
i. Subtotal sign cost 

Total site security cost 

XIX. Mobilization / Demobilization 
a. Cost for mobilization/demobilization 

Total mobilization/demobilization cost 

$15241 k 
$l,219.20||/gate 

STSOHI/sign 

ll $45,0001 

axb 

dxe 

gxh 
c + f+ l 

SO 

$1,219 

$150 
$1,369 

$45,000 

Miscellaneous Subtotal (XV +... + XIX): $71,735 

Golder Associates Inc. 
Page 6 of 19 
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CEC Ash Landfill, Permit No. 440 
Chesapeake, VA 

Closure Cost Subtotal (CCS): 

City Cost Index (Small City) 100%=1 

Adjusted Closure Cost (ACC) 

Contingency (10%): 

Adjusted Closure Cost + Contingency (ACC+C) 

Engineering & Documentation: 

Construction QA/QC 
Closure Certification and CQA Report (1%) 
Survey and as-bullts (2%) 
Cost for survey and deed notation 
Total Engineering & Documentation Costs 

(i + ...+_xix) $3,631,946 

CCS x 0.10 

$12,500/Acre 
ACC x 0.01 
ACC x 0.01 

| l - $3,63l3S 

Total Closure Cost ACC + Contingency+Engineering 

$363,195 

$287,500 
$35319 
$36,319 
$9,00o| 

$369,139 

$4,364,280 

Golder Associates Inc. 
Page 7 of t9 
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CEC Ash Landfill, Permit No. 440 
Chesapeake, VA 

Worksheet CEW-02: FORMAT FOR THE ESTIMATION OF POST-CLOSURE COSTS 

W L L IN THE BOXES. rH£ f*esY WILL CALCULAYfeb POR YoU A 

I . Groundwater Monitoring 
a. Total number of monitoring wells 
b. Total number of sampling events/year 
c. Quantity of additional samples (e.g. QA/QC) 
d. Total samples per year 
e. Analysis unit cost (Table 3.1 constituents) 
f. Total Analysis cast 
g. Gyy Monitoring unit cost 
i. Total sampling cost 
j . Engineering fees & reports 

Yearly Groundwater Monitoring Cost 

I I . Landfill Gas Monitoring, Maintenance, and Control 

= 

3 
wells 
events/yr 
samples/even 

|| $21Q.00|[/sample 

|| 53,048.drjH/event 

S10,994T1/Vr 

a. Frequency of LFG compliance monitoring 
b. LFG Monitoring unit cost 
c. Total perimeter LFG monitoringcost 
d. Frequency of suf ace monitoring (air permit) 
e. Surface monitoring unit cost 
f. Total surface- monitoring cost 
g. Control system operating unit cost 
h. Frequency of LFG control system Inspections 
i. Control system inspection cost 
j. Total constrol system cost 

Yearly landfill Gas Monitoring, Maintenance; & Control Cost 

S549.73j /event 
events/yr 

events/yr 
$0.0O|l/event 

50.00 

g/yr 
jC events/yr 

/event 

I I I . Leachate Management 
a. Quantity of leachate generated 

On-site Leachate Management or Pre-Treatment 
b. On-site treatment operating unit cost 
c. Total on-site management cost 

Leachate Disposal 
d. Private disposal unit cost 
e. POTW disposal unit cost 
f. Direct discharge to POTW unit cost 
g. Pump & Haul unit cost 
h. Subtotal leachate disposal unit cost 
I. Total leachate disposal cost 
j. Leachate sampling & analysis unit cost 
k. Frequency of leachate sampling & analysis 
I. Total leachate sampling &:analysls cost 

Yearly Leachate Management, Cost 

147,500 ||gal/vr 

|l SOJOll/gal 

32,50Q.OQ||/samPle 
ample/yr 

Calculation or Conversion 

axb 24 samples/yr 
axe 12 samples/yr 
b + c 36 samples/yr 

base price, ENCO Cost Sheet, VELAP Accredited 
d x e $7^60.00 /yr 

f+(gxb) 

l + j 

axb 

dxe 

g + thxi) 
c + f + j 

axb 

d+.e+f + g 
axh 

j xk 

c + i + l 

$13,656.00 /yr 

$24,650 /yr 

$0 /yr 

$0 /yr 

$0 /vr 
$0 /yr 

$0 /yr 

$0.00 
$0 /yr 

$2J500.00 /yr 

$Z500 fyr 

Goider Associates Inc. 
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CEC Ash Landfill, Permit No. 440 
Chesapeake, VA 

IV. Cap Maintenance & Repair 
a. Closed Landfill Area 

Mowing & Fertilization 
b. Mewing frequency 
c Mowing unit cost 
d. Total mowing cost 

e. Fertilizer frequency 
f. Fertilizer unit cost 

g- Total fertilizer cost 

Cap Erosion & Repair 
h. Area to reseed/year 
I. Reseeding unit cost 
j. Total reseeding cost 
k. Area of cap erosion/year 
I. Cap erosion repair unit cost 
m. Mobilization/Dernobllizatton 
ri. Total cap erosion repair cost 

Yearly Cap Maintenance & Repair cost 

V. Sediment Basin Maintenance & Repair 
a. Sediment basin deanout frequency, 1 per 
b. Sediment basin cleanout unit cost 
c Mobllization/Oemobilization 
d. Total sediment basin maintenance cost 
e. Total number of stormwater sampling locations 
f. Stormwater sampling frequency 
g. Total number of stormwater samples 
h. Analysis unit cost (VPDES permit parameters) 
i. Total Analysis cost 
j . Mobilization unit cost 
k. Technician field unit cost 
I. Total sampling cost 
m, Engineering fees & reports 
n. Total Stormwater Sampling & Analysis cost 

Yearly Sediment Basin Maintenance A Repair 

VI. Vector & Rodent Control 
a. Vector-and: rodent control unit cost 

Yearly Vector and Rodent Control Cost 

VII. Post-Closure Care General Inspections 
a. General Inspection unit cost 
b. Number of Inspections per year 

Yearly Post-Closure Care General Inspection Cost 

ll ?3J|acres 

2fa; 

rsoll/a 

sits/yr 
$65.00||/acre/visrt 

1 Hvisits/yr 
$305.52||/acre/vlsH 

W&m\ /acre 

$2,500.00||/acre 
$250-00||/vr 

locations 
events/yr 

%%o||/sample 

$152.4o| /event 

$2,CO0jl/vr 

I 
$5QEfl|/inspection 

axbxc 

axex f 

33% x a 

hx i 
10% x a 

(k x I) + m 

d+g+ j+n 

1/a 

ax[b + cj 

ex f 

gxh 

fxG + k) 

i +1 + m 

d + n 

axb 

$4,485 /yr 

$7,027 /yr 

7.7 acres 

$19,166.67 /yr 
2.3 acres 

$6,000 /yr 

$3ftfi7ff/yr 

0;33 event/yr 

$3,500 /yr 

I samples/yr 

$250 /yr 

$304,80 /yr 

$J,055 /yr 

$4,555 /yr 

$2,000 /yr 

$500 fyr 

Golder Associates inc. 
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CEC Ash Landfill, Permit No. 440 
Chesapeake, VA 

Annual Post-Closure Care Cost (APCC) 

Length of post-closure care (LPCC) 

Post-Closure Care Cost 

City Cost Index (Small City) 100%=1 

Adjusted Post-Closure Care Cost (AdjPCC) 

Engineering & Documentation 
Post-Closure Care Evaluation 
Post-Closure Care Certification 
Cost for survey and deed notation 
(if not completed at time of landfill closure) 

Jyea 30 Hyears. 

FA Mechanism Maintenance Cost 

Total Post-Closure Care Cost 

$14,177 
$5544 

"3435c 

I + ...+VII 

APCCX.LPCC 

Engineering Sum 
10% of AdJAPCC 
2%ofAdj,APCC 

$500 per acre (9 acres) 

$70,884 /yr 

$2,126,517 

1 

$22,221 

$709|[/yr FA maintenance x LPCC $21,265 

Post-Closure Cost+€ngineering.+ FA Maintenance $2,170,003 

Solder Associates inc. 
Page 10 of 19 130-0193 



CEC Bottom Ash Pond 
VPDES Permit #VA0004061 

Chesapeake, VA 
Worksheet CEW-01: FORMAT FOR THE ESTIMATION OF CLOSURE COSTS 

*F1LL IN THE BOXES. THE REST WILL BE CALCULATED FOR YOU* 

Soil Cap Components 
I . Slope & Fill 

a. Area to be capped 
b. Depth of soil needed for slope and fill 
c. Quantity of soil needed 
d. Percentage of soil from off-site 
e. Purchace unit cost for off-site material 
f. Percentage of soil from on-site 
g. Excavation unit cost (on-site material) 
h. Total soil unit cost 
i. Mauling, Placement and Spreading unit cost 
j . Compaction unit cost 
k. Total soil unit cost 
I. Soil subtotal 
m. Percent compaction 

Total Slope& Fill Cost 

IL Infiltration Layer Soil 
Infiltration Soil Cost 

a. Area to be capped 
b. Depth of infiltration soil needed 
c Quantity of infiltration soil needed 
d. Percentage of soil from off-site 
e. Purchace unit cost for off-site material 
f. Percentage of soil from on-site 
g. Excavation unit cost (on-site material) 
h. Total infiltration soil unit cost 
I. Hauling, Placement and Spredding unit cost 
j . Compaction unit cost 
k. Total infiltration soil unit cost 
I. Infiltration soil subtotal 
m. Percent compaction 
n. Subtotal Infiltration Soil Cost 

a acres 
inches 

g $18.00|l/yd3 

$5.QO|l/yd3 

"S3BI 

15^ 

% 0 ^ | 

1 
4.2] acres 

Inches 

100% 
$18.0C fyd3 

I $0.001 /Yd3 

IOTI/yti3 
$032||/Yd3 

Calculation or Conversion 
x4,840yd2/ac 

x lyd/36in 
axb 

[ I ' d ) 

(dxe) + (fxg) 

h + i + j 
kxb 

l x ( l + m ) 

x4,84Qvd2/3C 

x lyd/361n 

axb 

( i -d ) 

(dxe) + (fxg) 

h + I + j 
kxb 

l x ( l + m| 

20,328 yd2 
0.17 yd 

3388 yd3 

100% 

0 
$5.00 /yd'3 

0 

$8.62 /yc3 
$29'205 

$32,125 

20,328 vd2 
0.00 yd 

0yd3 

0% 

$18.00 /yd3 

$21.62 /Vd3 
$0 

$0 

Soil Admixture Cost 

o. Area to be capped 

p. Soil admixture unit cost 

q. Subtotal admixture cost 

So li Testing 
r. Area to be capped 
s. Testing unit cost 

t Subtotal soil testing cost 

$2.85||/V<C 

acres 
W M 'acre 

total Infiltration So// Cost (soil, admixtures, and testing) 

x4,840yd2/ac 

axb 

axb 

n + q+ t 

0 yd2 

$0 

$0 

& 

Goltier Associates Inc. 
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III. Erosion Control / Protective Cover Soil 
a. Area to be capped 
b. Depth of sail needed 
c Quantity of soil needed 
d. Percentage of soil from off-site 
e. Purchace unit cost for off-site material 
f. Percentage of soil from on-site 
g. Excavation unit cost (on-site material) 
h. Total erosion/protective soil unit cost 
i. Hauling, Placement and Spredding unit cost 
j . Compaction unit cost 
k. Total soil unit cost 
I. Erosion/Protective soil subtotal 
in. Percent compaction 

Total erosion Control/Protective Cover Soil Cost 

IV. Vegetative support soil (Topsoil) 
a. Area to be capped 
b. Depth of topsoil needed 
c. Quantity of topsoil heeded 
d. Percentage of topsoil from off-site 
e. Purchace unit cost for off-site material 
f. Percentage of topsoil from on-site 
g. Excavation unit cost (on-site material) 
h. Total topsoil unit cost 
i. Hauling, Placement and Spredding unit cost 
j . Total soil unit cost 

Total Topsoil Cost 

V. Vegetative Cover 
a. Area to be vegetated 
b. Vegetative cover (seeding) unit cost 

c. Erosion control matting unit cost 
Total Vegetative Cower Cost 

Geosynthetic Barrier & Infiltration Layers 

CEC Bottom Ash Pond 
VPDES Permit #VA0OO4081 

Chesapeake, VA 

.10' 

4.2 
6 Inches 

100%| 
Sl5.nQj[/Yd3 

| S0.0Ql[/vd3 

| S3.Q0fl/yd3 

x4,840yd2/ac 
x lyd/36in 

axb 

(l-:d) 

(d x e) + (fx g) 

h + i+J 
kxb 

lx ( l + m) 

x4,S40yd2/ac 
xlyd/36in 

ax b 

d-d) 

(dxe) + (fxg) 

h + i 
cxj 

"472 
$3,IOC /acre 

facte 

acres 

20,328 yd2 

0.50 vd 
10,164 yd3 

0% 

$15.00 /yd3 

$18.62 /yd3 
$189,254 

$208,179 

20,328 yd2 
0^7 yd 

3,388 yd3 

0% 

$15.00 /yd3 

$18.00 /yd3 
$60,984 

ax (b + c) $49,980.00 

Soil Cap Component Subtotal (1 + I I + III + IV + V): $351,268 

VI. Flexible Membrane Liner 
a. Quantity of FML needed 
b. Purchase unit cost 
c. Installation unit cost 
d. Total FML unit cost 

Total FML cost 

VII. Geosynthetic Clay Liner 

a. Quantity of GCL needed 
b. Purchase unit cost 
c Installation unit cost 
d. Total GCL unit cost 

Total GCL Cost 

4.2 acres 
(ft2 

S0.1S /ft? 

Calculation or Conversion 
x43360ft2/ac 

b + c 
axd 

x43;560ft2/ac 

U + c 
axd 

182.952-fQ 

$0.48 
$87,817 

0 ft2 

$o.oa m 
$0 

Geosynthetic Layers Subtotal (VI + VTI): $87,817 

Colder Associates Inc. 
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Drainage Components 

CEC Bottom Ash Pond 
VPDES Permit WA0004081 

Chesapeake, VA 

VIII. Sand or Gravel Drainage 
a. Area to be capped 
b. . Depth: of saodor gravel needed 
c. Quantity of drainage material needed 
d. Percentage of media from off-site 
e. Purchace unit cost for off-site material 
f. Percentage of material from on-site 
g. Excavation unit cost (on-stte material) 
h f Total,drainage material unit cost 
i. Hauling, Placement and Spredding unit cost 
J. Compaction unit cost 
k. Total drainage material unit cost 
I. Drainage material subtotal 
m. Percent compaction 

Total drainage material cost 

IX. Geotexble 
a. Quantity of geotextlle needed 
b. Purchase unit cost 
c. Installation unit cost 
d. Total geotextlle unit cost 

Total Geotextlle Cost 

X. Geonet Composite 
a. Quantity of geonet composite needed 
b. Purchase unit cost 
c. Installation unit cost 
d. Total geonet composite unit cost 

Total Geonet Composite Cost 

XI. Drainage Tile 
a. Length of drainage tile needed 
b. Purchase unit cost 
c. Trenching and backfilling cost 
d- Total drainage tile unit cost 

Total Drainage Tile Cost 

4.2|Jacres 
Inches 

100*11 
_ _$#49||A/d3 

I $0.Q0ll/yd3 

%L65||/yd3 
"S052|l/vd3 

"ioxl 

$Q.ll 
$0.05 

acres 
m 
m 

^^Hjlacres 
~WASWH2 
.$Q.12|[/ft2 

.10C 
$50.00 /LF 
$65X10 /LF 

LF 

Calculation or Conversion 
x4,840yd2/ac 

x lyd/36in 
axb 

(1-d) 

(dxe} + (fxg) 

h + l + j 
kxb 

I x {1 + rh) 

x43,560ft2/ac 

b+c 
axd 

x43,560ft2/ac 

b + c 
axd 

20,328 yd2 
0.00 yd 

0yd3 

0% 

$16.49 /yd3 

$18.96 /ydS 
$0.00 

$0 

43,560 ft2 

$0.16 /hi 
$7,081 

182,952 ft_2 

$0.57 /ft2 
$104,283 

b + c 
axd 

$115.00 m 
$11,500 

Golder Associates Inc. 
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XII. Drainage Channels (Stormwater Control) 
Drainage benches and berms 

a. Length of drainage bench needed 
b. Drainage bench unit cost 
c. Subtotal drainage benchxost 

d. Length of 24" drainage pipe needed 
e. Drainage swale/berm unit cost 
f. Subtotal drainage swale/berm cost 

Rip Rap 

g. Quantity of Rip Rap needed 

h. Rip rap unit cost 
1. Total rip rap cost 

Gabian Baskets 

j . Quantity of gabian baskets needed 
k. Gabian basket unit cost 
I. Subtotal gabian basket cost 

Total Stormwater Control 

Landfill Gas and Groundwater Features 

CEC Bottom Ash Pond 
VPDES Permit #VA0DD4081 

Chesapeake, VA 

~m 
£22||LF 

/LF 

W % 

200flvd2 
S35.00H/vd2 

125J 
flllvd3 

ryd3 

axb 

dxe 

gxh 

jxk 

c+f+I+l 

$15,550 

$0 

$7,000 

$0 

$22,550 

Drainage Component Subtotal (VIII + IX + X + XI+ XII): $145,414 

Xin. Landfill Gas Monitoring & Control Components 
landfill Perimeter System 

a. Number of probes to be Installed 
b. LFG probe unit cost 

c. Subtotal LFG probe cost 

3 p 

[09911/1 

(probes 

probe 

Calculation 

axb SO 

LandfillControlSystems 

d. Area to be closed 
e. Average number of vents per acre 

f. LFG vent unit cost 
g. Subtotal LFG vent cost 
h. Length of header pipe needed 

i. Header pipe unit cost 
j . Header pipe installation cost 

k. Subtotal LFG active vent hook-up 

Total Landfill Gas Management Cost 

XIV. Groundwater Monitoring Components 

a. Hydrogeologic study cost 
b. N umber of wells to be installed 
c. GW Monitoring Well unit cost 

d. Number of wells > SO ft length 

e. Additional well length,over 50 ft 
f. Unit cost for additional well length 

Total Groundwater Monitoring Well Cost 

l3~51S 

4.2 acres 
_C rents/acre 

/vent 

"Ww 
553$ Hi 

LF 

'LF 

dxex f 

hx(i+j) 

c + g + k 

$0 

So-

so 

3 
£1,27) 

1 S2SULF 

wells 
/well 
wells 
Lf/well 

a + (bxc) + (dxexf} $0 

Landfill Gas & Groundwater Features Subtotal (XIU + XIV): $0 

Golder Associates Inc. 
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Miscellaneous 

CEC Bottom Ash Pond 
VPDES Permit #VA0004081 

Chesapeake, VA 

XV. Removal and Disposal of Stockpiled Material 
a. Quantity of stockpiled materials 
b. Loading and Hauling unit cost 
c. Disposal unit cost 
d. Total Removal/Disposal Coat 

XVI. Erosion/Sediment Control 
a. Quantity of silt fence needed 
b. Silt Fence unit cost 

Total Silt Fence Cost 

XVII. Landfill Access Road 

a. Size of Lf access road 
b. Depth of gravel needed 
c. Depth of asphalt needed 
d. Total material needed 
e. Road material unit cost 
f. Placement/Spreading unit cost 

Total .access road cost 

XVIII. Site Security 
Fencing 

a. Length of fencing needed 
b. Fence unit cost 
c. Subtotal fencing cost 

Gate or Barrier 

d. Number of gates required 
e. Gate unit cost 
f . Subtotal gate cost 

Closed Sign 

g. Number of signs required 
h. Sign unit cost 
i. Subtotal sign cost 

Total site security cost 

XIX. Mobilization / Demobilization 
a. Cost for mobilization/demobilization 

Topi rnoblllzattof^demobllhaapn cost 

- • yd3 
TsTSa] /yd3 
$25.40 fyd3 

1,500 
__. „-Sa56JrUF 

LF 

yd2 
inches 
inches 

$28.96||/yd3 

W5#yd3 

Et 
$15124 /ft 

$^2I9j/gate 

$75.00B/sign 

$25,000| 

Calculation 

ax (b + c) 

axb 

x lyd/36m 
x lyd/36in 
a x (p + c) 

:cx{d + e) 

axb 

dxe 

gxh 
c+f + i 

$0 

$5,334 

0.2.yd 
0.0 yd 

0 yd_3 

$a 

$o 

$o 

$0 
$0 

$25,000 

Miscellaneous Subtotal (XV + ... + XIX): $30,334 

bolder Associates Inc. 
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CEC Bottom Ash Pond 
VPDES Permit #VA0(3CMO81 

Chesapeake, VA 

Closure Cost Subtotal (CCS): 

City Cost Index (Small City) 100%=1 

Adjusted Closure Cost (ACC) 

Contingency (10%): 

Adjusted Closure Cost + Contingency (ACC+C) 

Engineering & Documentation: 
Construction QA/CtC 
Closure Certification and CQA Report (IK) 
Survey and as-puilts {2%) 
Cost for survey and deed notation 
Total Engineering & Documentation Costs 

(I +... + XIX) 

CCS x 0.10 

$12,500 /Acre 
ACC x.001 
ACCxOiOl 

Total Closure Cost: ACC + Contingency + Engineering 

$614,833, 

rra 
$614,83311 

$61,483 

$676,31611 

$52,508 
$6,148 

. $6,148 
$2^001 

S67J97 

$743,613 

Golder Associates Inc. 
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CEC Bottom Ash Fond 
VPDES Permit #VAQaQ4081 

Chesapeake, VA 

Worksheet CEW-02: FORMAT FOR THE ESTIMATION OF POST-CLOSURE COSTS 

*HLL IN THEvBOXEs. tHtthEBY WILL EtE- CALCULATED FOR YOll1 

Groundwater Monitoring 
a. Total number of monitoring wells 
b. Total number of sampling events/year 
c. Quantity of additional samples {e.g. QA/QC) 
d. Total samples per year 
e. Analysis unit cost (table 3.1 constituents) 
f. Total Analysis cost 
g. GW Monitoring unit cost 
i. Total sampling cost 
j . Engineering fees & reports 

Yearly Groundwater Monitoring Cost 

C wells 
C events/yr 
1 samples/even-

Calculation or Conversion 

axb 
axe 
b + c 

$210.00||/sample base price, ENCO Cost Sheet, VELAP Accredited 
dxe $0.00 /yr 

0 samples/yr 
0 samples/yr 
0 samples/yr 

II . 

IÎ ESSSS 

Landfill Gas Monitoring, Maintenance, and Control 
a. Frequency of LFG compliance monitoring 
b. LFG Monitoring unit cost 
c Total perimeter LfG monitoring cost 
d. Frequency of suface monitoring (air permit) 
e. Surface monitoring unit cost 
f. Total surface monitoring cost 
g. Control system operating unit cost 
h. Frequency of LFG control system inspections 
i. Control system Inspection cost 
j. rotof constrol system cost 

o] events/yr 
/event 

nts/yr 
SO.OOll/event 

saoo 

Mfir 
events/yr 
/event 

Yearly Landfill Gas Monttoring, Maintenance, & Control Cost 

III. Leachate Management 
a. Quantity of leachate generated 

On-site Leachate Management orPre-Treatment 
b. On-site treatment operating unit cost 
c. Total on-site management cost 

Leachate Disposal 
d. Private disposal unit cost 
e. POTW disposal unit cost 
f. Direct discharge to POTW unit cost 
g. Pump & Haul unit cost 
h. Subtotal leachate disposal unit cost 
I. Total leachate disposal cost 
j . Leachate sampling & analysis unit cost 
k. Frequency of leachate sampling & analysis 
I. Total leachate sampling & analysis cost 

Yearly Leachate Management Cost 

gal/yr 

lOOWgal 

Iblozll/gai 

$0100491 /gal 
$0.08| /gal 

$2,5Q0.00|ysample 
Tffllsa'mple/yr 

f+(gxb) 

i + j 

axb 

dxe 

g + (hxl) 
c+f + J 

axb 

d + e + f + g 
axh 

j x k 

C + i + l 

$0,00 /yr 

$0 M 

$0 /yr 

$0 /yr 

SO /yr 
50 / y 

SO /yr 

$0.00 
/yr 

$0.00 /yr 

$0 M 

Bolder Associates Inc. 
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IV. Cap Maintenance & Repair 
a. Closed Landfill Area 

Mowing & Fertilization 
b. Mowing frequency 
c. Mowing unit cost 
d. Total mowing cost 

e. Fertilizer frequency 
f. Fertilizer unit cost 
g. Total fertilizer cost 

Cap Erosion & Repair 
h. Area to reseed/year 
i. Reseeding unit cost 
j. Total reseeding cost 
k. Area of cap erosion/year 
I. Cap erosion repair unit cost 
m. Mobilization/Demobilization 
n. Total cap erosion repair cast 

Yearly Cap Maintenance & Repair cost 

V. Sediment Basin Maintenance & Repair 
a. Sediment basin deahbut frequency, 1 per 
b. Sediment basin cleanout unit cost 
c. Mobilization/Demobilization 
d. Total sediment basin maintenance cost 
e. Total number of stormwater sampling locations 
f. Stormwater sampling frequency 
g. Total number of stormwater samples 
h. Analysis unit cost (VPDES permit parameters) 
i. Total Analysis cost 
j . Mobilization unit cost 
k. technician field unit cost 
I. Total sampling cost 
m. Engineering fees & reports 
n. Total Stormwater Sampling & Analysis cost 

Yearly Sediment Basin Maintenance & Repair 

VI. Vector & Rodent Control 
a. Vector and rodent control unit cost 

Yearly Vector and Rodent Control Cost 

VII. Post-Closure Care General Inspections 
a. General Inspection uniteost 
b. Number of inspections per year 

Yearly Post-Closure Care General Inspection Cast 

CEC Bottom Ash Pond 
VPDES Permit #VA0004081 

Chesapeake, VA 

4.2 acres 

|| $2,500.00ll/acre 

j$Z500.00||/acre 
$0.00ll/yr 

12 years 
SiO,OOC /event 

$50Q /event 

a 
locations 
everits/yr 

l25#sample 

St52.40|yevent 
$152.40||/event 

gj/Vr 

inspection 

axbxc 

axex f 

33% x a 

hx i 
10% x a 

(kxl)+m 

d+g+j + o 

1/a 

a x (b + c) 

ex f 

gxh 

fx ( j + k) 

i + l + m 

d + n 

$819 /yr 

$1,260 /yr 

1A acres 

$3,500.00 /yr 
OA acres 

$1,050 /yr 

$6,629 /yr 

0.08 event/yr 

$875 /yr 

0 samples/yr 

$0 /yr 

50.00 /yr 

50 /yr 

$875 /yr 

$0 /yr 

axb 5500 /yr 

Colder Associates Inc. 
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CEC Bottom Ash Pond 
VPDES Permit #VA0OQ4O81 

Chesapeake, VA 

Annual Post-Closure Care Cost (APCC) 

Length of post-closure care (LPCC) 

Post-Closure Care Cost 

City Cost Index (Small City) 100%=1 

Adjusted Post-Closure Care Cost (AdjPCC) 

Engineering & Documentation 
Post-Closure Care Evaluation 
Post-Closure Care Certification 
Cost for survey and deed notation 
(completed at time of landfill closure) 

301 /ears 

S16D 
IS 

FA Mechanism Maintenance Cost 

Total Post-Closure Care Cost 

l + _.+Vl) 

APCCxLPCC 

$8,004 /yr 

$240,120 

Engineering Sum 
10% of AdjAPCC 
2% of AdjAPCC 

$500 per acre (4.2 acres) 

ll smuo.ooi] 

$960 

_$80j|/vr FA maintenance x LPCC $2,401 

Post-Closure Cost + Engineering+FA Maintenance $243,482 
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